INTRODUCTION
Complex partial seizures impair consciousness of the patient. Impairment of consciousness can be scored (Arthuis et al, 2009 ). The more is the score the higher is the loss of consciousness. Seizure is caused by abnormally high synchronization in the brain. Synchronization among brain electrical signals, collected through multiple electrodes, can be measured in many different ways. Almost all of them become high during the seizure compared to before or after it. However, there is no linear or straightforward relationship between the value of synchronization and consciousness score. There may be a small number of seizures recorded from a few patients with sufficient duration to study the effects on consciousness. How to establish a causal relationship between the synchronization values and consciousness scores of the seizures? One question of clinical importance is "Does enhanced synchronization lead to enhanced consciousness score leading to loss of consciousness?" If X gives synchronization values and Y consciousness scores, the values in X and Y can appear in any order and therefore the conventional causality measures like Granger causality will not be applicable. Cross correlation or chi-square independence will also not be applicable and will not be able to tell if enhanced synchronization is causing loss of consciousness or enhanced loss of consciousness is causing enhanced synchronization. Even for high cross correlation under certain ordering the causality can be statistically insignificant. (Shaffer 1995) .
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RESULTS
We have consciousness score of the 11 patients during 22 complex partial seizures recorded in them. The intensity of seizure has been measured by the amount of synchronization it induced across all the seizure onset zone channels. We are interested in the hypothesis -increment in the synchronization index increases the consciousness score. Synchronization arranged in increasing order versus consciousness score has been plotted in Fig. 1 . Statistical significance of the hypothesis -increased synchronization is increasing the consciousness score, is 0.0946 < 0.1. Table 1 shows the cross correlation between abscissa and ordinate of Fig. 1 is 0.44 with p = 0.041. Now we will concentrate on the other side of the story -what is the statistical significance of the hypothesis that the increased consciousness score is driving the synchronization index up? Fig. 2 shows the two dimensional plot of synchronization index (along ordinate) of the 22 complex partial seizures recorded in 11 patients versus the consciousness score sorted in increasing order (abscissa). There are multiple synchronization index values associated with most of the single consciousness score values. The function mapping the consciousness score values onto the synchronization index is not a single valued function. There are 1152 different ways single valued functions can be constructed mapping the set of consciousness scores onto the set of synchronization indices. Fig. 3 shows the plot of one such function. In Fig. 3 the correlation between the nine consciousness scores and nine synchronization indices is 885082
. 0 with 001511 . 0  p , which is the lowest p-value among all the 1152 cases (Fig. 4) . Since in Fig. 3 the correlation between the abscissa and ordinate is the most significant and also quite high (0.885082), we have chosen this particular case to examine how statistically significantly the increment in the consciousness score is causing the increment in the corresponding synchronization indices. In Fig. 3 there are three negative j D s and five positive out of a total eight. The probability of 0 H being true is the cumulative probability of up to three negative j D s occur in a total eight, which is 0.3633. This clearly shows even for high correlation value causality can be insignificant. Even if all eight are positive the p-value will be 0.0390625. Our predetermined acceptable p-value was Fig. 1 . Synchronization index (mutual information across all the seizure onset zone channels in 0 to 1 scale) arranged in increasing order versus consciousness score (in 1 to 9 scale) plot of 22 complex partial seizures recorded in eleven patients. 0.1. After the unweighted Bonferroni correction (Shaffer, 1995) the acceptable p-value for the hypothesisincrement in consciousness scores is causing increment in the corresponding synchronization indices, becomes 0.1/1152 = 0.00008681. It is clear that none of the 1152 cases will be able to attain this p-value to accept the hypothesis -increment in consciousness scores is causing increment in the corresponding synchronization indices. So, we conclude -increase in synchronization is causing increase in consciousness score, but not the other way round. In case increase in the independent variable causes decrease in the dependent variable, we have to take positive 
